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WORK PLAN
PHASE 11 SITE INVESTIGATION
NAVISTAR INTERNATIONAL TRANSPORTATION COMPANY/
BURLINGTON NORTHERN RAILROAD/
IOWA INTERSTATE RAILROAD PROPERTIES
ROCK ISLAND, ILLINOIS

1.0 INTRODUCTION

This Phase II Site Investigation Work Plan (the Work Plan) has been prepared to describe
the activities that will be conducted and the procedures that will be followed by Navistar
International Transportation Corporation (Navistar), Burlington Northern Railroad (BNR), and
Iowa Interstate Railroad (IIR) (the Respondents) to fulfill their obligations under the terms of the
United States Environmental Protection Agency (USEPA) Administrative Order by Consent (the
Order) for response actions associated with the Navistar, BNR, and IIR properties (the
Navistar/BNR/IIR Site).

The Respondents have retained Geraghty & Miller, Inc. (Geraghty & Miller) to prepare
the Work Plan and perform the activities described herein. Submittal of this Work Plan is
intended to fulfill the Respondents’ obligations for work to be performed under Task V.2 of the

Order.
1.1 PURPOSE OF PHASE II SITE INVESTIGATION

The purpose of the Phase II Site Investigation is to collect and interpret additional
hydrogeological data required to adequately define the nature and extent of petroleum
hydrocarbon constituents on and in the groundwater and soil at the Navistar/BNR/IIR Site, as
indicated in the Order. After completion of the Phase II site investigation appropriate removal
action goals will be developed, based on the nature and extent of affected soil and groundwater
as defined by the Phase IT site investigation. Subsequent to the development of removal action

goals, removal actions to address any imminent and substantial threat to the public health or

GERAGHTY & MILLER, INC.



1-2
welfare, as a result of an actual or threatened discharge of oil from the site, will be

implemented.
1.2 ORGANIZATION OF THE WORK PLAN

This Work Plan is organized into five sections of text, plus references, tables, figures,

and appendices. A brief description of each section follows.
Section 1.0, Introduction, presents the purpose and organization of the Work Plan.
Section 2.0, Site Description, provides a summary of site conditions.

Section 3.0, Description of Phase II Site Investigation, describes the investigation

activities that will be performed by Geraghty & Miller on behalf of the Respondents.
Section 4.0, Schedule, provides the schedule for the identified Phase II activities.

Section 5.0, Project Management, identifies the parties involved with implementation

of the Phase II activities identified in Section 3.0.

Section 6.0, References, lists the reports that were cited or used in development of this

Work Plan.

Appendix A, Sampling and Analysis Plan, describes the procedures that will be

followed in the field during the collection of all Phase II environmental samples.

Appendix B, Quality Assurance Project Plan, describes the procedures that will be
followed to document the quality of analytical data generated during the Phase IT activities.
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Appendix C, Health and Safety Plan, describes the procedures to be followed in the
field to mitigate against potential physical or chemical hazards resulting from the Phase II field

investigations.
1.3 TERMINOLOGY

Many acronyms and abbreviations are used throughout this Work Plan. A list of these

terms is provided in Table 1.
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2.0 SITE DESCRIPTION

This section of the Work Plan consists of a review of the physical setting, surrounding
land use, and geological setting of the Navistar/BNR/IIR Site. The information presented in this
section was obtained by Geraghty & Miller during the visual site inspection, conversations with
Navistar and BNR representatives, previous site investigation reports, regulatory agency files,
and from published information. A discussion of site history and previous site investigations is
provided in the March 1994 Geraghty & Miller Report entitled "Initial Site Investigations,
Navistar/Burlington Northern Railroad Properties, Rock Island, Illinois."

2.1 PHYSICAL SETTING

The former International Harvester Farmail (Farmall) manufacturing facility, now known
as the Quad City Industrial Center (QCIC), is located adjacent to the Sylvan Slough. The Sylvan
Slough is a tributary of the Mississippi River and flows between the site and Rock Island
Arsenal, along Sth Avenue at 44th Street in Rock Island, Illinois (Figure 2-1). The former
Farmall facility occupied approximately 80 acres, 20 of which are currently owned by Navistar;
the remaining 60 acres, including the former facility buildings, are currently owned by the L.R.
Christenson Company, the management firm operating the QCIC. The QCIC facility is
approximately 1,250 feet (ft) wide and 8,250 ft long and occupies about 1.6 million square ft

of floor space.

The Navistar portion of the former Farmall property extends immediately adjacent to the
Sylvan Slough between the eastern property boundaries at 46th Street (the boundary between the
Cities of Rock Island and Moline) and the western property boundary at about 28th Street. The
first 5 ft of land immediately along the Sylvan Slough is owned by BNR. BNR also owns a
parcel of property located immediately west of the QCIC property and south of the Navistar
property. A layout of the current ownership of the former Farmall property and the location of
the BNR property are depicted on Figure 2-2.
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The general topography of the Navistar, BNR, IIR and QCIC properties is reiatively flat,

with a gentle westward slope, and with notable slopes between each separate parcel of land.
Generally, the BNR and IIR properties are approximately 5 ft lower than the Navistar and QCIC
properties. The northern edge of the Navistar property drops off approximately 20 ft to the
Sylvan Slough, which is located immediately north of the Navistar, BNR, and QCIC properties.
According to the elevarion survey conducted by Beling Consultants, Inc. at each monitoring well
location, the average ground elevations of monitoring wells at the Navistar, BNR, and QCIC

properties are 567.3 ft above mean sea level (ft msl), 563.4 ft msl, and 569.0 ft msl.

2.2 SURROUNDING LAND USE

The Navistar/BNR/IIR site is located in an area of heavy industry along the Sylvan
Slough. The nearest residential area is located south of 5th Avenue less than % mile south of
the Navistar/BNR/IIR site boundary; the campus for Augustana College is also located within

this residential area. The surrounding land use is depicted on Figure 2-2.

As discussed previously, the Sylvan Slough forms the northern property boundary of the
Navistar and QCIC properties; Rock Island Arsenal and Sylvan Island Park are on the opposite
side of the slough.

The southern boundary of the Navistar, BNR, and QCIC properties primarily consists
of a railroad rights-of-way with several tracks operated by IIR and one railroad right-of-way with
two tracks operated by BNR. In addition to the right-of-ways, IIR also operates a large railyard
service facility. The IIR service yard is located directly adjacent to the soil and groundwater
study area. The IIR rights-of-way and service yard were formerly owned and operated by the
Rock Island Railroad. Based on Geraghty & Miller’s review of aerial photographs and Sanborn
Fire Insurance maps, the Rock Island Railroad operated a roundhouse facility until the mid-
1960s. The roundhouse facility was evident in a 1898 Sanborn map, but the exact date that the

roundhouse facility began operations is unknown. In addition, existing aboveground oil storage
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tanks on the IIR property were also evident on historical aerial photographs and Sanborn maps
during the time that the Rock Island Railroad owned and operated the IIR property.

The property west of the Navistar property is primarily undeveloped; a river water pump
station for the City of Rock Island is also reportedly located to the west (Pilko & Associates,
Inc. 1987). The nearest property located east of the QCIC is the closed Midway Oil Company
storage facility, which was a former distributor of Exxon products. Other properties located
further to the east (along 3rd Avenue) include the City of Moline Wastewater Treatment Plant,
an Jowa Illinois Electric Company Moline Generating Station, and a John Deere manufacturing

facility.
2.3 GEOLOGICAL SETTING

The Navistar, BNR, and IIR properties are located on predominantly man-made fill and
sand and gravel river deposits overlying either Pleistocene to recent-aged alluvium or Devonian-
aged shale and limestone. The undeveioped western portion of the Navistar property has
approximately 15 to 20 ft of fill in place. The fill material encountered at the site consists
primarily of black sands and cinders that likely originated from the on-site foundry that was in
operation until 1967 (Pilko & Associates, Inc. 1989). Below the fill material is a minimum of
10 ft of sands and gravels deposited by the Mississippi River. The sands and gravels overlie the
limestone and shale. Prior to the placement of the fill material in the late 1950s to early 1960s,
the undeveloped western portion of the Navistar property was often flooded by high waters from

the Sylvan Slough, as shown in historical aerial photographs.

Based on available soil boring data, no fill material is present at the BNR property. The
soils encountered at the BNR property consist strictly of alluvial (river) sand and gravel deposits,
which overlie limestone or shale. The thickness of the unconsolidated sand and gravel river

deposits, as determired by soil borings advanced on site, averaged approximately 15 ft across

the BNR property.
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The shale and limestone encountered at the Navistar and BNR sites belong to the Cedar
Valley Formation of the Devonian Age. The Cedar Valley Formation is primarily a highly
fossiliferous, crystalline, light gray limestone containing some fine-grained, argillaceous beds,
thin shaley partings, and sandstone (Willman, et al. 1975). Near Rock Island, the Cedar Valley
Limestone is about 60 ft thick and overlies the Wapsipinicon Limestone, which, in Illinois, is
only exposed in the Rock Island area. The Wapsipinicon Limestone, also of Devonian Age, is
dominantly fine-grained to lithographic, pure limestone with some argillaceous and dolomitic
beds that have a maximum thickness of about 60 ft thick near the Mississippi River (Willman,
et al. 1975). The Cedar Valley and Wapsipinicon Formations, along with the underlying

Silurian Age dolomite and limestone, form the Hunton Limestone Megagroup.
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3.0 PHASE II SITE INVESTIGATION SCOPE OF WORK

As indicated previously, the objective of the Phase II site investigation is to define the
nature and extent of oil on and in the groundwater and soil at the Navistar/BNR/IIR Site. This
information will then be used to develop appropriate removal action objectives for only affected
soil and groundwater. As part of the Phase II site investigation, a number of field investigation
and reporting activities will be conducted. Specifically, the Phase II site investigation will

include the following six major tasks:

. Completion of subsurface borings.

o Installation of monitoring wells.

o Collection of soil samples for laboratory analysis.

o Collection of groundwater samples for laboratory analysis.

o Completion of an aerial survey for the site and location and elevation surveying

of the existing and Phase II monitoring wells.
. Preparation of Phase II Site Investigation Report.
. Development of removal alternatives.

A description of the specific activities associated with the Phase II site investigation is

provided in the following sections.

3.1 INSTALLATION OF SUBSURFACE BORINGS/MONITORING WELLS

As part of Phase II site investigation activities, a total of 12 continuously sampled bore
holes will be drilled from the ground surface to estimated depths ranging from 20 to 25 ft below
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land surface (bls). Each of the 12 soil borings will be completed as monitoring wells. These
12 monitoring wells are identified as Monitoring Wells GM-7 through GM-16 on Figure 3-1.
Previous damage to existing Monitoring Well MW-10 (Figure 3-1) precludes the collection of
groundwater samples from this well. New Monitoring Well GM-7 will therefore be used to
replace the damaged well MW-10. Groundwater quality data from Monitoring Well GM-7 in
conjunction with data from Monitoring Well GM-8 will be used to define the eastern extent of
affected groundwater at the site, in conjunction with the results of previous soil and groundwater
investigations. Monitoring Wells GM-9 through GM-15 will be used to evaluate groundwater
quality associated with the IIR property. Monitoring Wells GM-16, GM-17 and GM-18 will be
installed hydraulically upgradient from the IIR property, to evaluate background groundwater

quality.

The 12 Phase II soil borings will be drilled using conventional hollow-stem auger (HSA)
techniques. Two-inch diameter split-barrel samplers will be used to continuously sample the
unconsolidated subsurface materials in each bore hole. This sampling will be conducted in
accordance with American Society of Testing Materials (ASTM) Standard D1586-84. All split-
barrel samples will be field-screened for hazardous constituents using a flame ionization detector

(FID) or a photo ionization detector (PID).

Two split-barrel soil samples per soil boring will be submitted for chemical analysis of
volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons (PNAs), and
polychlorinated biphenyls (PCBs) as discussed in the Sampling and Analysis Plan (Appendix A).
One of the two split-barrel soil samples will be collected from the interval immediately above
the water table, and the other split-barrel soil sample will be collected based on the greatest
evidence of subsurface contamination per soil boring using information obtained from the FID
or PID screening. A groundwater sample will be obtained from each of the 12 new monitoring
wells and 10 existing monitoring wells (MW-5, MW-6, MW-8, MW-9, GM-1, GM-2, GM-3,
GM-4, GM-5, and GM-6) and subjected to chemical analyses (VOCs, PNAs, and PCBs) as
discussed in the Sampling and Analysis Plan.
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3.2 AERIAL SURVEYING AND LOCATION AND ELEVATION SURVEYING

All monitoring wells completed as part of the Phase II Site Investigation will be surveyed
to provide horizontal and vertical data control. Elevations will be surveyed to the nearest 0.01
ft relative to mean sea level (msl). Horizontal locations for each of the monitoring wells will
be determined to the nearest foot. In addition, an aerial survey of the site and site vicinity will

be conducted to develop a local site topographic map.
3.3 PHASE II SITE INVESTIGATION REPORT

Subsequent to completion of Phase II Site Investigation activities, a Phase II Site
Investigation Report will be prepared. This report will describe the equipment, methods, and
techniques used to perform the Phase II site investigatién work and will include the raw data
generated, an interpretation of the data, and recommendations for additional investigative or
removal activities, as appropriate. As indicated in the order, Geraghty & Miller, on behalf of
the Respondents, wiil also submit monthly progress reports to the USEPA. These reports will
describe all significant developments during the preceding period, including the work performed
and any problems encountered, analytical data received during the reporting period, and
developments anticipated during the next reporting period, including a schedule of work to be

performed, anticipated problems, and planned resolutions of past or anticipated problems.
3.4 DEVELOPMENT OF REMEDIAL ALTERNATIVE

Based on the results of subsurface investigations conducted by previous investigators and
the results of the Phase II investigation, Geraghty & Miller will conduct an engineering analysis
of several potentially feasible source control alternatives for the Navistar/BNR/IIR Site. A brief
description of Geraghty & Miller’s technical approach for completing this task is presented in
the following sections. An assessment of potentially available alternatives for the site, based on

our preliminary review of the available site information is presented in Section 3.2.3.
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3.4.1 Define Objectives of Removal Actions

At the conclusion of the additional data collection activities, the Geraghty & Miller
project team will evaluate the information obtained in order to define the extent of contamination
at the site. Where supported by additional data, estimates of the volume of free-phase liquid
hydrocarbons, and the volume of affected soils will be made. At a minimum, the areal extent
of affected media at the Navistar/BNR/IIR Site will be identified.

Removal action objectives will then be established for the site in consultation with the
USEPA. Factors that will be considered during the development of the removal action
objectives include: physical and chemical nature of contaminants of concern, possible migration

routes, potential receptors, and any applicable regulatory requirements.

3.4.2 Identify Potentially Applicable Technologies

After development of the removal action objectives for the Navistar/BNR/IIR Site,
Geraghty & Miller will prepare a preliminary list of potentially applicable technologies. The
preliminary list of potential technologies will then be screened by Geraghty & Miller to develop

a manageable set of options. The following factors will be considered in the screening process:

° Applicability of technology to site conditions.
. Effectiveness of technology for contaminants and media of concern.
d Ability to construct and operate the technology.

o Reliability of technology.

Only those technologies that have been commercially demonstrated and proven effective
when used under similar site conditions will be retained for further evaluation at the

Navistar/BNR/IIR Site.

GERAGHTY & MILLER. INC.



3-5

3.4.3 Assemble Removal Action Alternatives

The potential technologies that are retained after the screening step will then be
assembled into fully integrated alternatives that address recovery and/or treatment, discharge and
management of treatment residuals. The list of assembled removal action alternatives will be

reviewed with the Respondents and USEPA prior to the start of detailed evaluations.

3.4.4 Detailed Evaluation of Alternatives

The assembled alternatives will then be evaluated and compared to each other against the

following criteria:

. Effectiveness.
. Implementability.
o Cost.

Effectiveness is measured by the degree to which the alternative achieves the objectives

of the removal action. This will include the ability of the alternative to achieve the clean-up

objectives established for the affected media.

The implementability criterion addresses the technical feasibility of constructing and
operating the alternative. Significant site-specific construction problems will be considered,

along with the time period for construction and start-up.

The capital and annual operation and maintenance (O&M) costs for each of the
alternatives will be estimated. The estimate for capital costs will include both direct and indirect
costs. Direct capital costs include the costs of all materials, equipment, and labor required to
install the alternative. Indirect capital costs include the cost of engineering design, any legal
fees, permitting, and start-up expenditures. Geraghty & Miller will prepare its cost estimates

based on experience on similar projects, using a combination of published information, such as
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Means Cost Estimating Guide, and unpublished data such as quotations from equipment vendors

and service suppliers, and project notes.

The O&M costs cover post-installation activities required to operate the alternative, and
include the costs for labor, parts, and other materials required to provide routine maintenance
of equipment. Other O&M costs to be incurred include chemical and electricity needs for

system operations, water and sewer service, and administrative costs.
3.5 PRELIMINARY ASSESSMENT OF POTENTIAL REMEDIAL ACTIONS

Based on a preliminary review of available site information, Geraghty & Miller has made
an initial assessment of the type of removal action that may be appropriate at the
Navistar/BNR/IIR Site. The discussion presented in this section is intended to provide the
USEPA with an introduction to the types of technologies that will be considered in the
alternatives evaluation, and the general guidelines for system selection. The assessments
presented herein are preliminary in nature, and are subject to change based on the results of the

additional data collection activities and the detailed alternatives evaluation.

3.5.1 Production Recovery System

Groundwater at the Navistar/BNR/IIR Site is believed to have been affected as a result
of former site operations, notably a diesel fuel release from an aboveground storage tank. The
results of previous groundwater sampling have revealed the presence of dissolved BETX
(benzene, ethylbenzene, toluene, and xylene) and PNAs, along with a floating layer of

hydrocarbons, or non-aqueous phase liquid (NAPL).

Active recovery of the NAPL would require an engineered system that includes each of

the following elements:

° NAPL recovery.
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. Separation/treatment.

o Treated effluent discharge.

As part of the alternatives evaluation conducted by Geraghty & Miller for the
Navistar/BNR/IIR Site, potentially applicable NAPL recovery, treatment, and discharge
technologies will be evaluated. A preliminary discussion of the technologies considered by
Geraghty & Miller to be the most viable for the application at the Navistar/BNR/IIR site is

presented in the following sections.
3.5.1.1 NAPL Recovery

The following discussion assumes that recovery wells, as opposed to some form of
passive collection system (i.e., subsurface drain) will be utilized for NAPL recovery at the
Navistar/BNR/IIR Site. Construction of a subsurface drain at this location does not appear to

be practical due to the close proximity of the Sylvan Slough.

The following three recovery system technologies, at a minimum, will be considered in
Geraghty & Miller’s alternatives evaluation: (1) total fluid (NAPL and groundwater) removal
using a single pump system, (2) separate NAPL and groundwater removal using a dual-pump

system, and (3) total fluid vacuum enhanced recovery.

Based on the available site information, Geraghty & Miller does not anticipate at the
present time that the use of skimming as a NAPL recovery method will be viable because of the
relatively thin NAPL thickness reported at the Navistar/BNR/IIR Site. Also, since withdrawal
rates are small, the hydraulic influence of an individual skimming well is limited. Skimming
would also not provide effective hydraulic control over the entire effected area. However, this
method will be evaluated based upon the results of additional data on NAPL thickness obtained

during the additional data collection activities.
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The alternatives evaluation will focus on several specific considerations relevant to the
selection of an appropriate NAPL recovery system. The objectives of any NAPL recovery
program would be to recover the product in a reasonable amount of time, and prevent the
discharge of the non-dissolved liquid hydrocarbon to Sylvan Slough. In order to accomplish
these objectives, the recovery rate must be adequate and the system drawdown or hydraulic

influence must be sufficient to capture the entire areal extent of the NAPL.

Geraghty & Miller has proposed additional data collection activities for the
Navistar/BNR/IIR Site to define the areal extent of the NAPL, its thickness (i.e., to estimate
recoverable volume of product) and the hydraulic properties of the formation. With this
information, the NAPL recovery system can be selected based on an optimized combination of
individual well rates, and the number of wells and their locations. In general, it is cost effective
to optimize individual well rates to accomplish the objectives with the minimum number of
wells, resulting in the least complicated and most reliable system. The hydrocarbon recovery
rate is generally proportional to the water production rate. Lower rates prolong recovery, result
in a smaller individual well influence, but tend to produce better hydrocarbon/water ratios.
Higher rates generally are more effective due to the greater individual well influence but tend
to result in a lower hydrocarbon/water ratio requiring that water pumping rates be optimized to

avoid unnecessary water production.

Another factor to be considered in the evaluation and selection of recovery systems is the
water treatment and disposal requirements. The recovery of liquid hydrocarbon typically
requires some degree of associated pumping of "co-produced” groundwater. The rate of NAPL
recovery is, within certain limits, generally proportional to groundwater withdrawal rates.
Water treatment and disposal capacity is therefore a major factor in recovery system evaluation.
Systems to treat co-produced water typically include an oil/water separator, iron flocculation and
filtration, and an air stripping unit and/or granulated activated carbon (GAC) filtration to reduce

dissolved volatile hydrocarbon concentrations.
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The quality of the co-produced water is generally a function of site groundwater quality,
however, the type of recovery system and pumps selected can effect mixing and emulsification
of co-produced water and hydrocarbon influencing both oil/water separation and dissolved
hydrocarbon concentrations, both of which must be considered in system selection. A system
that uses a separate water pump and a separate hydrocarbon pump tends to produce the best
quality water, but is more complicated to operate and maintain. Additionally, these systems are
only applicable where continuous water discharge rates from the wells(s) can be sustained.
Geraghty & Miller will also evaluate systems which use auxiliary vacuum to enhance fluid flow

at the Navistar/BNR/IIR Site.
3.5.1.2 Separation/Treatment

Geraghty & Miller will evaluate several commercially demonstrated technologies for
treatment of co-produced water from the NAPL recovery system at the Navistar/BNR/IIR site.
Systems to treat co-produced water typically include an oil/water separator, iron flocculation and
filtration, and physical/chemical or biological treatment to reduce the dissolved fraction of the
hydrocarbon compounds. The BETX and PNA compounds that have been detected in
groundwater at the Navistar/BNR/IIR site can be treated with liquid-phase granular activated
carbon (GAC) and biological treatment. Geraghty & Miller’s alternatives evaluation, at a
minimum, will assess the effectiveness of the following technologies for treatment of the co-

produced water from the NAPL recovery system:

. Liquid-Phase GAC Absorbers; and,
. Fixed-Film Biological Reactor.

Information obtained during the additional data collection activities wiil be used to
establish the system flow rate and expected groundwater influent water quality characteristics.

Each of the water treatment technologies will be evaluated on its ability to achieve the required

effluent limits for each of the discharged options considered.
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3.5.1.3 Treated Effluent Discharge

The following options will be evaluated for discharge of the effluent from the water

treatment system:

° Infiltration gallery;
NPDES permitted discharge; and,
Publicly Owned Treatment Works (POTW) discharge.

3.5.2 Vadose Zone Treatment

In addition to NAPL recovery, the alternatives evaluation will include an analysis of
vadose zone treatment alternatives. Based on Geraghty & Miller’s previous site investigation,
a possible technology for treatment of the vadose zone at the Navistar/BNR/IIR Site appears to
be some form of in-situ soil venting, either through a conventional soil vapor extraction (SVE)

system or with an enhanced bio-venting system.

An SVE system operates by applying a metered vacuum on the zone of soil contamination
through a gas extraction well. It is a treatment method that is particularly well-suited for the
removal of BETX. Air flow is induced into the subsurface soil through ambient air inlet vents
(e.g., well(s) and/or permeable soils located at the boundary of the contaminated zone). As air
is drawn into the soil, it displaces soil gas which is in vapor-phase equilibrium with the BETX
sorbed onto the soil particles and dissolved in the pore water. The soil gas is removed from the
subsurface through the gas extraction well. The "clean” air in the soil matrix becomes recharged
as a new vapor-phase equilibrium is re-established. As the process continues, the BETX sorbed
onto the soil, and dissolved in pore water are gradually drawn off into the vapor phase. The
BETX compounds are pulled from the gas extraction well and are released to the atmosphere

or to emission control equipment dependent upon air emission requirements.
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Bio-venting is designed to enhance naturally occurring biodegradation in the vadose zone
by using forced air as the oxygen source. This method is effective in treating the less volatile
fraction of hydrocarbon related contaminants, such as the PNAs. Depending on the air flow
rates, BETX may be simultaneously removed from the contaminated soils. Bio-venting differs
from conventional SVE in that the air flow induced into the vadose zone is optimized to reduce
volatilization while still maintaining aerobic conditions for in-situ biodegradation. Moisture and
nutrients can also be added as required to increase biodegradation. Bio-venting is well-suited
for applications where: a mixture of hydrocarbon-related compounds, with a fraction too heavy

to volatilize, is present in the vadose zone.
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4.0 SCHEDULE
Figure 4-1 presents the project schedule for the Phase II Site Investigation Activities that

will be preformed by Geraghty & Miller on behalf of the Respondents for the Navistar/BNR/IIR
Site.

GERAGHTY & MILLER. INC.



5.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Figure 5-1 presents a project organization chart that shows management responsibilities
of project personnel and lines of authority and communication. This hierarchy will be used to
verify that all team members are familiar with their expected roles in completing a specific
assignment. In addition, the hierarchy is designed to ensure that Geraghty & Miller meets the
schedule required for project activities, and communicates satisfactorily with the Respondents.
Table 5-1 contains the address and phone numbers of the Respondents, agency contacts and

consultants associated with this project. The management responsibilities are described below:

USEPA OSC: Julie Zakutansky is the On-Scene Coordinator (OSC) for the site. Ms.
Zakutansky has the overall responsibility for overseeing the implementation of the Order. The
OSC shall have the authority vested in an OSC by the National Contingency Plan (NCP),
including authority to halt, conduct, or direct any work required by the Order or any other

response action undertaken by the Respondents or USEPA at the site.

Geraghty & Miller Project Manager: James Auer, the Geraghty & Miller Project
Manager, will hold overall responsibility for technical and quality-related matters. Final
decisions on recommendations, personnel assignments and the submission of final reports are
made by the Project Manager. Although the actual preparation of written documents may be
performed by other members of the project team, all of these documents will be subjected to
Geraghty & Miller’s rigorous QA/QC procedures and be reviewed and signed by the Project
Manager and Project Officer. The Geraghty & Miller Project Manager is also the contact for
the USEPA OSC.

Geraghty & Miller Project Officer: Gregory Vanderlaan, the Geraghty & Miller
Project Officer, has overall responsibility for verifying that the project meets USEPA objectives
and Geraghty & Miller’s quality standards.

Geraghty & Miller Project Advisor: James Hill, the Geraghty & Miller Senior Project

Advisor, has the responsibility to verify that the work is performed in accordance with

established protocols.
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Geraghty & Miller QA/QC Advisor: Tim Davis,the Geraghty & Miller QA/QC
Advisor, has the responsibility to verify that the laboratory data are valid based on USEPA

criteria and industry standards.

Geraghty & Miller Field Team Leader: The Geraghty & Miller Field Team Leader
has the responsibility for leading and coordinating all of the activities undertaken during the
Phase II Site Investigation. In addition, the Field Team Leader will be responsible for
coordination and supervision of field staff. The Field Team Leader reports to the Geraghty &
Miller Project Manager.

Geraghty & Miller Field Team: Geraghty & Miller will provide field staff for the
project. The Field Team will collect samples, operate field equipment, and perform other field
activities. The Field Team report to and work under the direction of the Geraghty & Miller
Field Team Leader.

Geraghty & Miller Technical Staff: The technical staff used on this project will be
drawn from Geraghty & Miller’s pool of corporate resources. Technical staff will be utilized
to gather and analyze data and to prepare various reports. Technical staff will include engineers,
geologists, hydrogeologists, toxicologists and other specialists, as needed. The technical staff
report to the Geraghty & Miller Project Manager.
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Table 1-1. Acronyms and Abbreviations, Navistar/BNR/IIR Site, Rock Island, Illionis.
ARAR Applicable or Relevant and Appropriate Requirement
ASTM American Standards for Testing Materials

ATSDR Agency for Toxic Substances and Disease Registry

CAA Clean Air Act

CLP Contract Laboratory Program

CRL Central Regional Laboratory

CRP Community Relations Plan

CWA Clean Water Act

DQOs Data Quality Objectives

EPTOX Extraction Procedure Toxicity Characteristic

FID Flame lonization Detector

ES Feasibility Study

G&M Geraghty & Miller

HSP Health & Safety Plan

IDL Instrument Detection Limit

IRIS Integrated Risk Information System

MCL Maximum Contaminant Level (established under the SDWA)
MCLG Maximum Contaminant Level Goal (established under the SDWA)
MS/MSD Matrix Spike/Matrix Spike Duplicate

NAAQS National Ambient Air Quality Standards

NCP National Oil and Hazardous Substances Contingency Plan
NEPA National Environmental Policy Act

NIOSH National Institute for Occupational Safety and Health
NPDES National Pollutant Discharge Elimination System

NPL National Priorities List

Oo&M Operation and Maintenance

OSHA Occupational Safety and Health Administration

OSWER Office of Solid Waste and Emergency Response

PA Preliminary Assessment

PID Photoionization Detector

QA Quality Assurance

QAM Quality Assurance Manager

QAO Quality Assurance Office

QAPjP Quality Assurance Project Plan

QC Quality Control

RA Remeclial Action

RAS Routine Analytical Services

RPM Remedlial Project Manager

SAP Sampling and Analysis Plan
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Table 1-1.

Page 2 of 2

Acronyms znd Abbreviations, Navistar/BNR/IIR Site, Rock Island, Illionis.

SAS
SDWA
SOp
SOw
SWDA
TCLP
USEPA
USGS
VOA
VOC

Special Analytical Services

Safe Drinking Water Act

Standard Operating Procedures

Statement of Work

Solid Waste Disposal Act

Toxicity Characteristic Leaching Procedure
United S:ates Environmental Protection Agency
United S:ates Geological Survey

Volatile Organic Analysis

Volatile Organic Compound

C10299.003\TBL1-1 WP5\jpa
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Table 5-1.  Address and Phone List of Project Contacts.

Respondents

Navistar International Transportation Corporation
455 North Cityfront Plaza Drive
Chicago, Illinois 60601

Burlington Northern Railroad
4105 North Lexington Avenue
Arden Hills, Minnesota 55126

Geraghty & Miller, Inc.
35 E. Wacker Drive
Suite 1000

Chicago, Illinois 606(1

Regulatory Agency

USEPA Region V

77 West Jackson Blvd.
Mail Code HSE-5J
Chicago, Illinois 60604

Analytical Laboratory Subcontractor

Hertigate Laboratories, Inc.
1319 Marquette Drive
Romesville, Illiinois 60441

Edith M. Ardiente
(312) 836-3051

Greg Jeffries
(612) 490-6105

Greg Vanderlaan
(312) 263-6703

Julie Zakutansky
(312) 886-5296

Dawn Siekermann

(708) 378-2169

C10299.003\TBLS-1. WPS5\jpa
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SAMPLING AND ANALYSIS PLAN
PHASE 1I SITE INVESTIGATION
NAVISTAR INTERNATIONAL TRANSPORTATION COMPANY/
BURLINGTON NORTHERN RAILROAD/
IOWA INTERSTATE RAILROAD PROPERTIES
ROCK ISLAND, ILLINOIS

June 1994

Prepared for

Navistar International Transportation Corporation
455 North Cityfront Plaza Drive
Chicago, Illinois 60601

and
Burlington Northern Railroad

4105 North Lexington Avenue, Suite 300
Arden Hills, Minnesota 55126-6181

Prepared by
Geraghty & Miller, Inc.

35 East Wacker Drive, Suite 1000
Chicago, Illinois 60601
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SAMPLING AND ANALYSIS PLAN
PHASE II SITE INVESTIGATION
NAVISTAR INTERNATIONAL TRANSPORTATION COMPANY/
BURLINGTON NORTHERN RAILROAD/
IOWA INTERSTATE RAILROAD PROPERTIES
ROCK ISLAND, ILLINOIS

1.0 INTRODUCTION

The purpose of this Phase II Site Investigation Sampling and Analysis Plan (SAP) is to
present the quality assurance/quality control (QA/QC) measures employed during drilling and
soil and groundwater sampling at the Navistar International Transportation Corporation
(Navistar), Burlington Northern Railroad (BNR), and Iowa Interstate Railroad (IIR) properties
(the Navistar/BNR/IIR site) in Rock Island, Illinois. Activities described within the SAP are
proposed as part of the Phase II Site Investigation required by the U.S. Environmental Protection
Agency (USEPA) as contained in the June 1994 Administrative Order by Consent (the Order)
for the Navistar/BNR/IIR site. The following activities are planned:

. Completion subsurface borings.

J Installation of monitoring wells.

. Collection of soil samples for laboratory analysis.

. Collection of groundwater samples for laboratory analysis.

d Completion of an aerial survey for the site and location and elevation

surveying of the existing Phase II monitoring wells.

o Collection of groundwater elevation measurements from new and existing

site monitoring wells.
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The SAP is derived from Geraghty & Miller field sampling protocols which are based

on technically sound, standard practices such as those published in "Handbook for Sampling and
Preservation of Water and Waste Water" (USEPA 1982); "CERCLA Groundwater Monitoring
Technical Enforcement Guidance Document" (USEPA 1986); "Quality Assurance/Quality
Control Guidance for Removal Activities" (USEPA 1990); and "Preparation of Soil Sampling
Protocol, Techniques and Strategies” (Mason 1983). The protocols were developed to verify

that Geraghty & Miller’s field procedures are of uniform and high quality.

GERAGHTY & MILLER. INC.



2.0 SAMPLE DESIGNATION

A sample designation system will be used to identify samples for chemical or physical
analysis. A list of identifiers used for each sample will be maintained in the project log book

by the Geraghty & Miller field team leader.

Each sample that is collected will be designated by a unique sample identification
number. The first part of the identifier is a two-letter alpha code indicating the sample type.
The sample-type alpha codes are as follows:

MW - Groundwater samples from existing site monitoring wells installed by

Pilko & Associates, Inc.

GM - Groundwater or soil sample from existing and/or Phase II monitoring
wells installed by Geraghty & Miller.

The sample type is followed by a two-digit numerical code, which indicates the sample
number. For soil samples, the two-digit numerical code will be followed by a four-digit
numerical code that indicates the depth of the soil sampling interval. For example, GM10-0810
indicates a soil sample collected at a depth of 8 to 10 feet below land surface (ft bls) from
Monitoring Well GM-10.

Quality assurance samples consist of trip blanks, equipment blanks, field duplicates, and
matrix spike/matrix spike duplicates and will be designated by an identifier. ~Additional

information concerning quality assurance samples is presented in the Quality Assurance Project
Plan (Appendix B).

Trip blanks will be labeled with the two-part identifier, except that two-digit numeric
code will correspond to the cooler number, rather than the sample number, and "TB" will be

used as the sample type alpha code. Trip blanks are only analyzed for volatile organic
compounds (VOCs).

GERAGHTY & MILLER, INC.



A2-2

Equipment blanks will be labeled with a two-part identifier, and "EB" will be used as the
sample type code. Each equipment blank will be assigned a unique sample number. The
Geraghty & Miller Field Team Leader will indicate in the log book, the sampling equipment

corresponding to each equipment blank.

Field duplicates will be identified with a unique sample identification number, such that
the laboratory will not be aware that the sample is a duplicate. The Geraghty & Miller Field
Team Leader will note in the log book the duplicate samples, so this information wiil be

available when the laboratory data is validated.

Matrix spike/matrix spike duplicate (MS/MSD) samples are not separate samples;
therefore, they are not assigned unique sample numbers, as are the field duplicates, equipment
blanks, and trip blanks. The only difference between a MS/MSD sample and a standard sample
is that additional sample volume is collected at the location that the MS/MSD sample is obtained.

These samples will be identified by adding "MSD" to the identifier of the sample where the
MS/MSD sample is collected.

GERAGHTY & MILLER. INC.



3.0 FIELD PROCEDURES

This section discusses the field methodologies and sampling procedures to be employed

by Geraghty & Miller during the Phase II Site Investigation.

3.1 SUBSURFACE BORINGS

The Phase II Site Investigation soil borings (Figure A3-1) will be installed using the
conventional hollow-stem auger (HSA) technique. The screened interval of the wells will be
selected such that the screen of each well intersects the water table, as estimated from field
observations. Seasonal fluctuations of the water table will also be considered in the placement
of the well screen. The borings will be drilled using 4 %-inch inner diameter (I.D.) holiow-stem
augers and the subsurface soils will be continuously sampled using 2-inch diameter split-barrel
samplers. Prior to drilling at each location, the driller’s borehole equipment will be steam-

cleaned to reduce the potential for cross-contamination of the borehole.

Split-barrel soil samples will be screened with a flameionization detector (FID) or
photoionization detector (PID) to determine if VOCs are present. The soil samples will be
described by the field geologist and a description will include estimated grain size and grain size
distribution, approximate degree of sorting, color, apparent moisture, odor and other
characteristics as appropriate. A drilling log will be kept by the field geologist that will include
sample descriptions, FID or PID readings, depth to water and hammer blow count, as shown
in Attachment A-1. The split-barrel soil sampling will be conducted in accordance with
American Society of Testing Materials (ASTM) standard D1586-84. Each 2-ft long split-barrel
sample will be classified in the field in accordance with ASTM standard D2488-90. If elevated
levels of organic vapors are detected with the FID or PID during sample logging, the procedures
outlined in the Health and Safety Plan (Appendix C) will be followed to determine the

appropriate level of personnel protection.

When the appropriate depth has been reached as determined by the field geologist, each

monitoring well will be constructed inside of the hollow-stem augers; when the well construction
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has been completed the augers will be removed from the boring. Each well will be constructed
of 2-inch 1.D., Schedule 40 polyvinyl chloride (PVC) casing and a 10-ft stainless steel screen
with 0.010-inch slot size. The PVC will meet ASTM D1785 specifications. The screen will
be placed such that the water table is approximately 3 ft below the top of the screen; a well

construction detail is provided in Attachment A-2.

Following placement of the well casing and screen in the borehole, a filter pack of clean,
graded silica sand will be placed in the annular space between the well and the borehole to a
level at least 2 ft above the top of the well screen. Above the filter pack, bentonite pellets or
granular bentonite slurry will be placed as an annular space seal with a minimum thickness of
2 ft. A bentonite/cement grout mixture consisting of 5 percent bentonite and 95 percent cement
will be placed from the top of the bentonite seal to a depth approximately 1 ft below the frost
zone. At the surface, a concrete cap that extends below the frost zone and slopes away from
the well casing will be installed. A protective steel casing with a locking cap designed to protect
the portion of the well casing above the ground surface will be set just prior to pouring the

concrete cap.

The depth of the borehole bottom, bottom of screen, top of filter pack, top of filter pack
seal, and top of annular space seal will be measured and recorded. The volumes of both sand
and bentonite slurry required will be calculated, measured, and recorded. The borehole and well
casing diameters, as well as the height of the well casing (without cap/plug) will also be

measured and recorded.

Each monitoring well will be developed no sooner than 12 hours after well completion.
The well will be surged and purged using a surge block or bailer for a minimum of 30 minutes.
A minimum of 10 well volumes will then be removed, and the water produced during
development will be contained and disposed of as described in the Disposal of Investigation-
Derived Materials section of the SAP (Section 3.4). Development will continue until the well
produces clear, sediment-free water to the extent possible. In addition, pH and specific

conductivity measurements will be obtained from water samples collected during well
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development. Well development will continue until pH and specific conductivity values have
stabilized. For each well, a 1-pint sample of the last water to be removed during development
will be obtained and inspected by the field geologist for relative clarity to determine whether
development is complete. Dispersing agents, acids, disinfectants, or other additives will not be
used during development, nor will they be introduced into the well at any other time. The

following data will be recorded as part of well development:

. The static water level measured from the top of the well casing before and

after development is completed.
. The calculated quantity of fluid standing in the well prior to development.

. The sounded well depth before and after development to determine if

siltation has occurred inside the well.

o The physical character of water removed including changes in clanty,

color, particulate, and odor that occur during development.
o Specific conductivity and pH values.
. The development technique used.

The drill rig, augers, rods, screens, casing, and other equipment that are used to
construct the wells will be decontaminated before operations begin at each well location. The
equipment will also be decontaminated before the equipment is allowed to leave the site. The

decontamination will be conducted using steam cleaners with laboratory-grade detergent and

water from a known uncontaminated source.

The well locations and elevations will be surveyed by a registered land surveyor. The

horizontal location will be surveyed to the nearest 1 ft, and the elevations to the nearest 0.01 ft.
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The monitoring wells will also be located on the site-specific topographic map that will be

developed from the aerial survey performed during the Phase II site investigation.
3.2 CONSTRUCTION OF DECONTAMINATION PAD

A lined decontamination pad will be constructed to collect all potentially contaminated
water generated during the decontamination of drill rig, augers, rods, screens, casing, and other
equipment used to construct the wells. The decontamination will be conducted using steam
cleaners with laboratory-grade detergent and water from a known uncontaminated source. The
decontamination pad will be graded to a sump that will temporarily contain the decontaminated
water prior to transfer of the water to appropriate storage containers (i.e., 55-gallon drums) or

disposal location. The exact location of the decontamination pad will be determined in the field,
in consultation with the USEPA.

3.3 DISPOSAL OF INVESTIGATION-DERIVED MATERIALS

During the course of the monitoring well installation and other field activities, the

following investigative-derived materials will be generated:

J Disposable personal protective clothing.
. Drill cuttings.
. Water used for decontamination of split-barrel samplers and other

equipment at the drilling site.
. Water used for steam cleaning at the decontamination pad.

Water collected during well development and groundwater sampling.
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Personnel protective clothing will be collected in 55-gallon drums and stored on-site until

proper disposal procedures are determined. These items will be placed in plastic trash bags after
use so that they are contained while being transported to the designated 55-gallon drums.

Fluids generated during drilling, well installation and development, and well purging will
be stored in temporary aboveground tanks or 55-gallon drums until laboratory results of the
fluids demonstrate that the fluid can be discharged to the ground. In the event that the fluids
have been affected, the fluids will be appropriately treated and disposed. Similarly, soil cuttings
generated during drilling will placed on and covered with plastic sheeting near each borehole
until soil quality results demonstrate that the soil cuttings can be deposited to the ground. In the

event that the soil cuttings have been affected, the soil cuttings will be appropriately treated and
disposed.

3.4 SOIL SAMPLING AND LABORATORY ANALYSES

A total of two spilt-barrel soil samples will be retained for laboratory analysis from each
of the 12 Phase II monitoring installation borings, for a total of 24 soil samples. The 24 Phase
II soil samples will be subjected to laboratory analyses for the following parameters: VOCs,
polynuclear aromatic hydrocarbons (PNAs), and polychlorinated biphenyls (PCBs). Upon
request, the Respondents will allow the USEPA the opportunity to collect split samples. A

summary of the soil sampling and analysis program for the Phase II site investigation is provided
in Table A3-1.

The following general procedures will be employed for subsurface soil sampling.

1. The borehole number will be recorded in the field book and on the boring
log.

2. All necessary sample containers will be prepared and labeled.
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Each borehole will be drilled using standard hollow-steam auger
techniques; split-spoon samples will be collected continuously over each

2-foot interval.

Drilling will proceed to the start of the sampling depth (bottom depth of
the last split-spoon sample) in each boring, a soil sample will then be
obtained by driving a split-spoon sampler. The number of blow counts
required to drive the split-spoon over each 6-inch interval will be recorded

on the boring log.

As the split-spoon sampler is recovered from the borehole it will be
opened and the soil sample will be immediately screened for the presence

of VOCs using an FID or PID.

If volatile organic laboratory analysis is to be performed on a selected soil
sample from a boring, the container designated for volatile analysis will
be filled immediately after screening to minimize volatilization. The other
sample containers may then be filled. All samples subject to laboratory
analyses will be placed on ice in the cooler. A summary of soil sample

containers is provided in Table A3-2.

The lithology of the sample will then be described on the sample/core log.
The description will include the major and minor components, color,

consistency or density, relative moisture content, and any other

observations.

All sampling equipment will be decontaminated using a laboratory grade
detergent followed by a distilled water rinse. A sufficient number of split-

spoons will be kept in the field to achieve uninterrupted sampling. The

GERAGHTY & MILLER. INC.
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A3-7
drilling equipment and hollow-stem augers will be decontaminated by

steam cleaning prior to beginning each boring.

0. All soil cuttings will be containerized, covered and clearly marked

pending laboratory analyses.

Equipment for the soil borings and subsurface soil sampling will include the following:

. Clean, new sample containers.

° Hollow-stem auger drilling equipment with split-spoon sampling
capabilities.

. Two-foot split-spoon (2-foot sample recovery).

. Personnel safety equipment including a PID or FID.

° Coolers with ice.

o Distilled water, laboratory grade detergent, wash tubs, and a steam
cleaner.

o Stainless steel trowel and/or spoon.

3.5 GROUNDWATER SAMPLING AND LABORATORY ANALYSES

The following protocol has been developed to obtain samples that provide representative
groundwater quality information. It is intended for use in sampling monitoring wells during the
Phase II site investigation. Groundwater samples will be collected from the 12 Phase II

monitoring wells and 10 existing monitoring wells, for a total of 22 groundwater samples. The
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groundwater samples will be submitted for laboratory analysis for the following parameters:

VOCs, PNAs, and PCBs. Upon request, the Respondents will allow the USEPA the opportunity

to collect split samples. A summary of the groundwater sampling program is provided in Table
A3-1.

Well evacuation procedures are as follows:

1. The well will be identified and its designation will be recorded on a water

sampling data sheet.

2. The top of the well will be cleaned with a clean rag to prevent loose

particulate matter from falling into the well.

3. The steel measuring tape or water-level probe will be decontaminated with
a laboratory-grade solution wash and triple-rinsed with distilled water and

the depth to groundwater will be measured.

4. The volume of water in the monitoring well will be computed.

5. Three-to-five times the volume of standing water in the well will be

removed using a dedicated bailer or pump, as appropriate.

The monitoring well sampling procedures are as follows:

1. The groundwater samples will be collected using bottom-filling dedicated
bailers. The bailer will be lowered into the well in a manner which
minimizes disturbances to the water table. The bailer will be removed
carefully and the water sample gently poured into the sample containers
such that the volatilization of organic compounds is minimized. The

bailer cord will be replaced between successive monitoring well locations.
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The same cord may be used for successively collected duplicates.
Precautions will be taken such that the bailer cord will not touch the
ground, the protective well casing, or the skin/protective clothing of the
sampler. In addition, the sampler will avoid application of insect
repellent, perfume, cologne, sunscreen and/or moisturizer prior to
sampling monitoring wells, in order to avoid contaminating the monitoring

wells with these items.

Once samples have been collected they will be prepared and preserved in
accordance with recommended USEPA procedures. Preparation and
preservation procedures are outlined in Table A3-2. The sample jars will
be provided by the project laboratory. The empty jars will contain the
appropriate chemical preservative. The laboratory will also pre-label the

jars indicating the specific preservative used.

Temperature, pH, and specific conductance of the groundwater sample

will be measured in the field.

All measurement instruments contacting the groundwater sample will be

decontaminated with a laboratory-grade solution wash and triple-rinsed

with distilled water.

The following field equipment is required for well evacuation and sampling;:

Appropriate health and safety equipment.

Chain-of-custody forms and other appropriate forms.

Labels.

Logbook, marking pens, federal express airbills and pouches.
Clean 55-gallon drum.

Clean rags.

GERAGHTY & MILLER, INC.
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Conductivity meter and conductivity bridge.
pH meter, electrode, standard buffer solutions.
FID/PID.
Thermometer.
Disposable gloves.
Disposable polyethylene bailer cord.
Distiiled or deionized water.
Water level indicator graduated in 0.01 ft increments.
Ice.
Laboratory-grade detergent, laboratory brush, bucket, wash tub.
Rubber gloves.
Sample containers, cooler and packaging material provided by laboratory.
Bailers.
Tools and/or keys required for opening wells.
Tools for opening drums.

Camera and film.

GERAGHTY & MILLER. INC.



4.0 DOCUMENTATION

A field logbook will be used to record all daily activities performed at the site. Entries
will be written in sufficient detail such that a particular situation can be reconstructed. This field
logbook will be a bound, field survey book. Logbooks will be assigned to field personnel, but
will be stored securely in the office when not in use. After project completion, the Geraghty

& Miller Project Manager will maintain custody of these documents.

Entries into the logbook will contain a variety of information including the data, start
time, weather, all field personnel present, level of personnel protection being used on-site, and
the signature of the person making the entry. The names of visitors to the site, all field

sampling team personnel, and the purpose of their visit will be recorded in the field logbook.

Geraghty & Miller sample/core logs will be used to describe the lithology. Whenever
a sample is collected or a measurement is made, a detailed description of sampling location and
matrix will be recorded in the field logbook. All equipment used to make measurements will

be identified. All sample collection procedures will be documented on appropriate forms or in

the logbook.

When a photograph is taken, a notation will be made in the logbook indicating the date,
roll number, photo number, time, direction that the camera is facing, and location. All
photographs taken during the Phase II Site Investigation will be reviewed after processing. The
negative numbers will be compared to the photo numbers indicated in the logbook and on the
photo identifier in the picture. A log of photographs taken during the Phase II Site Investigation
will be compiled and included in the Phase II Site Investigation report. This log will indicate
both the photo number assigned in the field and the negative number, in order to avoid confusion
associated with future references to photographs. Any missing, indistinguishable or poor quality
photographs will also be noted in the photo log.

Cl10299.003\SAP.RPT\jpa
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Table A3-2. Sample Containers, Preservatives, and Holding Times.

Sample Laboratory Required Number of Container
Type Parameters ' Quantity Containers Type Preservatives >’ Holding Time *

Soil VOCs 25 grams 1 4-ounce glass jar -- 14 days
PNAs 150 grams 1 8-ounce glass jar -- 14 days until extraction; analysis within 40 days
PCBs 150 grams 1 8-ounce glass jar -- 14 days until extraction; analysis within 40 days

Groundwater VOCs 80 ml 2 40 m| glass vials HClto pH <2’ 14 days
PNAs 2 liters 2 1 liter amber glass bottle -- 7 days until extraction; analysis within 40 days
PCBs 1 liters 1 1 liter amber glass bottle -- 7 days until extraction; analysis within 40 days

(o UV I O VS ]

All water samples are unfiltered.

Holding times begin on the date the sample is collected.

Sample containers will be full and free of headspace.

Samples will be shipped to project laboratory via overnight carrier.

on the same day, such that only one trip blank per day would be required.

C10299.003VI BL.-A3-2 XI.S

Al samples will be cooled to 4°C immediately after collection and maintained at this temperature during shipment to the project laboratory.

One trip blank will be included in each cooler that contains aqueous VOCs samples. 1f possible, all aqueous VOCs samples will be shipped to the laboratory
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Table A3-1. Summary of Sampling and Analysis Program..

. - DQO QUALITY CONTROL SAMPLES Total
Field Measurements Laboratory  Analytical  Analytical #of #of Field #of thi_pm'en’t - Hof | o_f |
Sample Type and Observations Parameters®  Method Level Samples |Duplicates Blanks ~ MS/MSD| Samples
Soil - Organic vapor VOCs 8240 v 24 0 0 2 26
screening using PID PNAs 8310 v 24 0 0 2 26
or FID' PCBs 8080 v 24 0 0 2 26
Groundwater - pHi VOCs 8240 v 22 3 5 2 32
- Specific Conductance PNAs 8310 v 22 3 3 2 30
- Temperature PCBs 8080 v 22 3 3 2 30
- Qualitative observation
of color and turbidity
] PID/FID screening will provide qualitative information regarding the concentration of VOCs in the sample and provide information for
health and safety purposes.
2 All water samples are unfiltered; VOCs = Volatile Organic Compounds; PNAs = polynuclear aromatic hydrocarbons;

PCBs = polychlorinated biphenyls.

C10299.003\TBL-A3-1. XLS
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ATTACHMENT A-1

SAMPLE/CORE LOG
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AW GERAGHTY
AV MILLER. INC.

Ground-Water Consultants

SAMPLE/CORE LOG

Boring/Well______ Project/No. Page of

Site Drifling Drilling
Location Started Completed

Totai Depth Drilled (feet)

Type of Sample/
Hole Diameter (inches) Coring Device
Length and Diameter
of Coring Device Sampling Interval feet

Drilling Fiuid Used Drilling Method
Drilling
Contractor Driller Helper

Prepared Hammer Hammer
By Weight. Drop inches

Sample/Core Depth Time/Hydraulic
(feet below land surface) Core Pressure or
Recovery Blows per 6
From To (feet) inches Sample/Core Deacription




ATTACHMENT A-2

WELL CONSTRUCTION DIAGRAMS
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AW GERAGHTY

AV MILLER, INC.
.’Grounu’-Water S;}ﬁg

WELL CONSTRUCTION LOG

.
ft

} LAND _SURFACE

MONNNNNNINNNNNND

OUNNANNNN

). N

NN

™ ——__ ______inchdiameter
drilled hole

t\Well casing,

inch diameter,

{7 Backfill
] Grout

ft.

Y Bentonite (I slurry

ft* 1 pellets

- i

— Well Screen.
inch diameter
slot

/D Gravel Pack

Sand Pack
Formation Collapse

S | o

GaM Form 05 12-88

- ft*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

“Depth Below Land Surface

(UNCONSOLIDATED)

Project Well
Town/City

County State
Permit No.

Land-Surface Elevation
andDatum ______ feet (1 Surveyed
O3 Estimated

Installation Date(s)
Drilling Method
Drilling Contractor
Drilling Fluid

Development Technique(s) and Date(s)

Fluid Loss During Drilling gallons
Water Removed During Development gallons
Static Depth to Water feet below M.P.
Pumping Depth to Water feet below M.P.
Pumping Duration hours

Yield gpm Date

Specific Capacity gpm/ft

Well Purpose

Remarks,

Prepared by

Southpnee 88.2745



ATTACHMENT A-3

WATER SAMPLING LOG

GERAGHTY & MILLER. INC.



AW GERAGHTY

W& MILLER, INC.
.’Environmental Services

WATER SAMPLING LOG

Project/No. Page
Site Location
Coded!/
Site/Well No. Repilicate No. Date
Time Sampling Time Sampling
Weather Began Completed

Description of Measuring Point (MP)

EVACUATION DATA

Height of MP Above/Below Land Surface
Total Sounded Depth of Well Below MP
Held__ _ Depth to Water Below MP
Wet Water Column in Well
Gallons per Foot
Gallons in Well

Evacuation Method

MP Elevation

Water-Level Elevation

Diameter of Casing

Gallons Pumped/Bailed

Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface)

SAMPLING DATA/FIELD PARAMETERS

Color Odor

Other (specific ion; OVA; HNU; etc))

Appearance Temperature

OF/oC

Specific Conductance,
umhos/cm pH

Sampling Method and Material

Container Description

Constituents Sampled From Lab or G&M Preservative
Remarks
Sampling Personnel
WELL CASING VOLUMES
GALJFT. 1-¥a" = 0.06 2 =016 3* =037 4" = 065
1-%* = 009 %" =026 3%" = 050 6" = 147

GaM Form 12 6-86

Southprint 89-1473
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Quality Assurance Project Plan

JameigzKuEr (Geraghty & Miller Project Manager)
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Timothy Davis (Geraghty & Miller QA Officer)

USEPA On-Scene Coordinator
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QUALITY ASSURANCE PROJECT PLAN
PHASE II SITE INVESTIGATION
NAVISTAR INTERNATIONAL TRANSPORTATION COMPANY/
BURLINGTON NORTHERN RAILROAD/
JIOWA INTERSTATE RAILROAD PROPERTIES
ROCK ISLAND, ILLINOIS

INTRODUCTION

The United States Environmental Protection Agency (USEPA) requires that all
environmental monitoring and measurement efforts mandated or supported by USEPA participate

in a centrally managed quality assurance/quality control (QA/QC) program.

Any party generating data under this program has the responsibility to implement
minimum procedures to assure that the precision, accuracy, completeness, and representativeness
of its data are known and documented. To verify that the responsibility is met uniformly, each
party must prepare a written Quality Assurance Project Plan (QAPjP) covering each project it

is to perform.

This QAPjP presents the organization, objectives, functional activities and specific
QA/QC activities associated with the Phase II Site Investigation for the Navistar International
Transportation Company (Navistar), Burlington Northern Railroad (BNR), and Iowa Interstate
Railroad (IIR) properties (the Navistar/BNR/IIR site). This QAPjP also describes the specific
protocols that will be followed for sampling, sample handling and storage, chain of custody, and

laboratory analysis.

All QA/QC procedures will be in accordance with applicable professional technical
standards, USEPA requirements, government regulations and guidelines, and specific project
goals and requirements. This QAPjP was prepared by Geraghty & Miller on behalf of the
Respondents in accordance with USEPA QAPjP guidance documents, in particular, the Contract
Laboratory Program (CLP) guidelines, Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans (QAMS-005/80), Quality Assurance/Quality Control Guidance
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for Removal Activities (OSWER 9360.4-0-01), the Region V _Model QAPjP (1991), and

Extending the Tracking of Analytical Services to PRP-Iead Superfund Sites (OSWER 9360.2-
02).

The following sections describe the site location, summarize the past data collection
activities, discuss the project scope and objectives, and refer the reader to sections in the

Sampling and Analysis Plan (SAP) where relevant information can be found.

GERAGHTY & MILLER, INC.



1.0 PROJECT DESCRIPTION

This section describes the scope of work and project objectives for the Phase II Site

Investigation to be performed at the Navistar/BNR/IIR site.

1.1 SITE DESCRIPTION

The Navistar/BNR/IIR site is located in Rock Island, Illinois. A site description
including physical setting, surrounding land use, and geologic setting are provided in the Site

Description section of the Work Plan (Section 2.0).
1.2 PROJECT OBJECTIVES AND SCOPE

The purpose of the Phase II Site Investigation is to collect and interpret additional
hydrogeological data required to adequately define the nature and extent of petroleum
hydrocarbon constituents on and in the groundwater and soil at the Navistar/BNR/IIR Site, as
indicated in the June 1994 Administrative Order by Consent (the Order). After completion of
the Phase II site investigation appropriate removal action goals will be developed, based on the
nature and extent of affected soil and groundwater as defined by the Phase II Site Investigation.
Subsequent to the development of removal action goals, removal actions to address any imminent
and substantial threat to the public health or welfare, as a result of an actual or threatened

discharge of oil and/or PCBs from the site, will be implemented.

The Phase II field investigation will include additional subsurface soil sampling at
selected locations, and groundwater sampling from new and selected existing monitoring wells.
Soil and groundwater samples will be analyzed for volatile organic compounds (VOCs),

polynuclear aromatic hydrocarbons (PNAs), and polychlorinated biphenyls (PCBs).

1.3 SAMPLE NETWORK DESIGN AND RATIONALE

The sample network design and rationale for sample locations is described in detail in

the Phase II Site Investigation Scope of Work section of the Work Plan (Section 3.0).
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1.4 PARAMETERS TO BE TESTED AND FREQUENCY

Sample matrices, analytical parameters, and frequencies of sample collection can be
found in Table Bl-1. The Phase II Site Investigation will include analyzing soil and
groundwater samples for VOCs, PNAs, and PCBs.

1.5 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements which specify
the quality of the data required to support decisions made during site investigation activities and
are based on the end uses of the data to be collected. As such, different data uses may require
different levels of data quality. From the "QA/QC Guidance for Removal Activities" (USEPA
1990), there are three analytical levels that address various data uses and the QA/QC effort and

methods required to achieve the desired level of quality. These levels are:

. Screening Objective (DQO Level 1): This objective for data quality is available
for data collection activities that involve rapid, non-rigorous methods of analysis
and quality assurance. These methods are used to make quick, preliminary
assessments of types and levels of pollutants. Although there is no quality
assurance data collected with the data at this objective, a calibration or
performance check of the method is required along with verification of the
detection level. This objective is generally applied to, but not limited to, the
following activities: physical and/or chemical properties of samples; extent and
degree of contamination relative to concentration differences; delineation of
pollutant plume in groundwater; monitor well placement; waste compatibility;
preliminary health and safety assessment; and preliminary identification and
quantitation of pollutants. These types of data include those generated on-site
through the use of HNu, pH, conductivity, and other real-time monitoring

equipment at the site.
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Verification Objective (DQO Level 2): This objective for data quality is
available for data collection activities that require qualitative and/or quantitative
verification of a "select portion of sample findings’ (10% or more) that were
acquired using non-rigorous methods of analysis and quality assurance. This
quality objective is intended to give the decision-maker (Project Manager and/or
OSC) a level of confidence for a select portion of the preliminary data. Generally
the methods used for verification are more rigorous, as to analytical methodology
and quality assurance. Only those verification methods that are analyte specific
can be considered for this quality objective. This objective is generally applied,
but not limited to, the following activities: physical and/or chemical properties of
samples; extent and degree of contamination; verification of pollutant plume
definition in groundwater; verification of health and safety assessment;
verification of pollutant identification; and verification of cleanup. The soil and
groundwater samples that will be submitted to the laboratory for analysis as part
of the Phase II Site Investigation will follow the DQO Level 2 verification

objective.

Definitive Objective (DQO Level 3): This objective for data quality is available
for data collection activities that require a high degree of qualitative and
quantitative accuracy of all findings using rigorous methods of analysis and
quality assurance for "critical samples" (i.e., those samples for which the data are
considered essential in making a decision). This quality objective is intended to
give the decision maker (Project Manager or OSC) a level of confidence for a
select group of "critical samples” such that a decision can be made based on an
action level with regard to: treatment; disposal; site remediation and/or removal
of pollutants; health risk or environmental impact; cleanup verification; pollutant
source identification; delineation of contaminants; and other significant decision
where an action level is concerned. Only those methods that are analyte specific

can be used for this quality objective. No DQO Level # data will be collected

during the Phase II Site Investigation.
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1.6 PROJECT SCHEDULE

Sampling activities are planned to be performed during the summer of 1994. A project

schedule is provided as Figure B1-2.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Under the direction of the USEPA On-Scene Coordinator (OSC), Geraghty & Miller has
the overall responsibility for all phases of the investigation. Geraghty & Miller will perform the
field investigation, prepare the Phase II Investigation report, and develop an appropriate removal
(remedial) action alternative. Project management will also be provided by Geraghty & Miller.
A project organization and responsibility chart depicting management structure and lines of
communication is presented on Figure B2-1. The project organization chart identifies the Project
Officer, Project Manager, and other personnel that will be responsible for achievement of the
project objectives and completion of the scope of work. The various QA/QC and management

responsibilities of key project personnel are defined below.
On-Scene Coordinator

The OSC will be responsible for overseeing the implementation of the Order. The OSC
will have the authority vested in an OSC by the National Contingency Plan (NCP), including the
authority to halt, conduct, or direct any work required by the Order or any other response action

undertaken by the Respondents or USEPA at the site.

Geraghty & Miller Project Officer

The Project Officer has overall responsibility for ensuring that the project meets EPA
objectives and Geraghty & Miller quality standards. In addition, he is responsible for technical
quality control and project oversight, and will provide the Project Manager with access to

corporate management.

Geraghty & Miller Project Manager
The Geraghty & Miller Project Manager is responsible for implementing the project, and

has the authority to commit the resources necessary to meet project objectives and requirements.

The Project Manager’s primary function is to ensure that technical, financial, and scheduling
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objectives are achieved successfully. The Project Manager will report directly to the OSC and

will provide the major point of contact and control for matters concerning the project. The

Project Manager will:

o Define project objectives and develop a detailed work plan schedule.

. Establish project policy and procedures to address the specific needs of the

project as a whole, as well as the objectives of each task.

. Acquire and apply technical and corporate resources as needed to ensure

performance within budget and schedule constraints.

. Orient the Field Team Leader and support staff concerning the project

scope of work and objectives.

° Monitor and direct the Field Team Leader and Field Staff.

° Develop and meet ongoing project and/or task staffing requirements,

including mechanisms to review and evaluate each task product.

o Review the work performed on each task to ensure its quality,

responsiveness, and timeliness.

. Review and analyze overall task performance with respect to planned

requirements and authorizations.

o Approve all external reports (deliverables) before their submission to
USEPA Region V.
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° Ultimately be responsible for the preparation and quality of interim and

final reports.

o Represent the project team at meetings and public hearings.

Field Team Leader

The Geraghty & Miller Project Manager will be supported by the Field Team Leader
who is responsible for leading and coordinating the day-to-day activities of the various resource
specialists under his supervision. The Field Team Leader will be an experienced environmental
professional and will report directly to the Project Manager. Specific Field Team Leader

responsibilities include:

o Provision of day-to-day coordination with the Project Manager on

technical issues in specific areas of expertise.

. Development and implementation of field-related work plans, assurance
of schedule compliance, and adherence to management-developed study

requirements.

o Coordination and management of field staff including sampling, drilling,

and field laboratory staff.

. Implementation of QC for technical data provided by the field staff

including field measurement data.

o Adherence to work schedules provided by the Project Manager.
. Authorship, review, and approval of text and graphics required for field
team efforts.
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o Coordination and oversight of technical efforts of subcontractors assisting

the field team.

o Identification of problems at the field team level, discussion of resolutions
with the site manager, and provision of communication between team and

upper management.

. Participation in the preparation of the final report.

Technical Staff

The technical staff (team members) for this project will be drawn from Geraghty &
Miller’s pool of corporate resources. The technical team staff will be utilized to gather and
analyze data, and to prepare various task reports and support materials. All of the designated
technical team members are experienced professionals who possess the degree of specialization

and technical competence required to effectively and efficiently perform the required work.

QA Officer

The QA Officer will remain independent of direct project involvement and day-to-day
operations, and has direct access to corporate executive staff as necessary to resolve any QA
dispute. He is responsible for auditing the implementation of the QA program in conformance
with the demands of specific investigations, Geraghty & Miller’s policies, and USEPA

requirements. Specific functions and duties include:

. Provide QA audit on various phases of the field operations.
. Review and approval of QA plans and procedures.
o Providing QA technical assistance to project staff.
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° Reporting on the adequacy, status, and effectiveness of the QA program

on a regular basis to the project officer.

Laboratory Project Manager (Dawn Siekerman

° Ensures all resources of the laboratory are available on an as-needed
basis.
. Overview of final analytical reports.

o Approval of the QAPjP.

Laboratory Operations Manager/Director (Melody Carroll)

. Coordinates laboratory analyses.

. Supervises in-house chain-of-custody.

Schedules sample analyses.

o Oversees data review.

o Oversees preparation of analytical reports.

o Approves final analytical reports prior to submission to Geraghty &
Miller.

Laboratory Quality Assurance Officer (Christine Sarkan)

o Overview laboratory quality assurance.

GERAGHTY & MILLER, INC. W



2-6

Overview QA/QC documentation.

Conduct detailed data review.

Decides laboratory corrective actions, if required.

Technical representation of laboratory QA procedures.

Preparation of laboratory Standard Operation Procedures.

Approval of the QAPjP.

Laboratory Sample Custodian (Kathy Young)

Receive and inspect the incoming sample containers.
Record the condition of the incoming sample containers.
Sign appropriate documents.

Verify chain of custody and its correctness.

Notify laboratory manager and laboratory supervisor of sample receipt and

inspection.

Assign a unique identification number and customer number, and enter

each into the sample receiving log.

With the help of the laboratory manager, initiate transfer of the samples

to appropriate lab sections.
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* Control and monitor access/storage of samples and extracts.
Primary responsibility for project quality rests with the Geraghty & Miller Project

Manager. Independent quality assurance will be provided by the Laboratory Project Manager
and QA Officer prior to release of all data to Geraghty & Miller.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR DATA MEASUREMENT

The overall QA/QC objective is to develop and implement procedures for field sampling,
chain-of-custody, laboratory analyses, and reporting that will provide results which are legally
defensible in a court of law. Specific procedures for sampling, chain of custody, laboratory
instruments calibration, laboratory analyses, reporting of data, internal quality control, audits,
preventive maintenance of field equipment, and corrective action are described in other sections
of this QAPjP. The purpose of this section is to address the specific objectives for accuracy,

precision, completeness, representativeness, and comparability.
3.1 LEVEL OF QUALITY CONTROL EFFORT

Field blank, trip blank, duplicate, and matrix spike samples will be analyzed to assess
the quality of the data resulting from the field sampling program. Field and trip blanks
consisting of distilled water will be submitted to the analytical laboratory to provide the means
to assess the quality of the data resulting from the field sampling program. Field blank samples
are analyzed to check for procedural contamination at the site that may cause sample
contamination. Trip blanks are used to assess the potential for contamination of samples due to
contaminant migration during sample shipment and storage. Duplicate samples are analyzed to
check for sampling and analytical reproducibility. Matrix spikes provide information about the
effect of the sample matrix on the digestion and measurement methodology. All matrix spikes
are performed in duplicate and are hereinafter referred to as MS/MSD samples. One MS/MSD

will be collected for every 20 or fewer investigative samples. MS/MSD samples are collected

only for organic analyses.

The general level of the QC effort will be one field duplicate and one field blank for
every 10 or fewer investigative samples. One laboratory supplied trip blank consisting of
distilled deionized ultra pure water will be included along with each shipment of aqueous

samples to be analyzed for VOCs.
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MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra
volume for VOCs or extractable organics. However, aqueous MS/MSD samples must be
collected at triple the volume for VOCs and double the volume for extractable organics. One
MS/MSD sample will be collected for every 20 or fewer investigative samples per sample
matrix. The number of duplicate and field blank samples to be collected are listed in Table 1-1.

Sampling procedures are specified in the Sampling and Analysis Plan (SAP).

The level of QA/QC effort provided by the laboratory will meet DQO Level II. The
level of QA/QC effort for testing of VOCs, PNAs, and PCBs will conform to the protocols of
USEPA Methods 8240, 8310, and 8080.

The QA/QC level of effort for the field measurement of pH consists of pre-measurement
calibration and a post-measurement verification using two standard reference solutions as
appropriate to the sample pH. This procedure will be performed at the initiation and conclusion
of each day of sampling. The QA/QC effort for field conductivity measurements will include

daily calibration of the instrument using standard solutions of known conductivity.

3.2 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS

The fundamental QA objective with respect to accuracy, precision, and sensitivity of
laboratory analytical data is to achieve the QC acceptance criteria of the analytical protocols.
Standard operating procedures (SOPs) for laboratory analyses are provided in Attachment B-1.
These include the required accuracy, precision, and sensitivity of the analyses. SOPs for the
field equipment to measure pH, conductivity, and temperature are also presented in Attachment

B-1. Accuracy and precision requirements for field screening analyses are included with the
SOPs.

3.3 COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

Completeness is a measure of the amount of valid data obtained from a measurement

system compared to the amount that was expected to be obtained under normal conditions. It
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is expected that the Project Laboratory, Heritage Laboratories, Inc. of Romeoville, Illinois will
provide data meeting QA/QC acceptance criteria for 95 percent or more for all soil and aqueous
samples tested using USEPA Method 8240 for VOCs, USEPA Method 8310 for PNAs, and
USEPA Method 8080 for PCBs. Following completion of the analytical testing, the percent

completeness will be calculated using the following equations:

Number of valid data

Completeness(%) =
plet (%) Number of samples collected for each parameter

Representativeness expresses the degree to which the data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition. Representativeness is a qualitative parameter which
is dependent upon the proper design of the sampling program and proper laboratory protocol.
The sampling network was designed to provide data representative of site conditions. During
development of this network, consideration was given to past site practices, existing analytical
data, physical setting and processes, and constraints inherent to the removal program. The
rationale of the sampling network is discussed in detail in the SAP. Representativeness will be
satisfied by insuring that the SAP is followed, proper sampling technique are used, proper
analytical procedure are followed, and holding times of the samples are not exceeded in the

laboratory. Representativeness will be assessed by the analyses of field duplicated samples.

Comparability expresses the confidence with which one data set can be compared with
another. The extent to which existing and planned analytical data will be comparable depends
on the similarity of sampling and analytical methods. The procedures used to obtain the planned
analytical data, as documented in the QAPjP, are expected to provide comparable data. These
new analytical data, however, may not be directly comparable to existing data because of

difference in procedures and QA/QC objectives.
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4.0 SAMPLING PROCEDURES

Sampling procedures are described in the SAP which is provided in Appendix A of the
Work Plan. '
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5.0 SAMPLE CUSTODY

It is USEPA Region V Policy to follow the USEPA Region V sample custody, or chain-
of-custody protocols as described in "NEIC Policies and Procedures”, EPA-330/9-78DDI-R,
Revised June 1985. This custody is in three parts: sample collection, laboratory analysis, and
final evidence files. Final evidence files, including all originals of laboratory reports and purge

files, are maintained under document control in a secure area.

A sample or evidence file is under your custody if they:

. Are in your possession;

. Are in your view subsequent to being in your possession;

o Are in your possession and you place them in a secured location; or,
. Are in a designated secure area.

5.1 FIELD CHAIN-OF-CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below will insure that the
samples will arrive at the laboratory with the chain-of-custody intact. The protocol for specific

sample numbering and other sample designations are included in the SAP.

5.1.1 Field Procedures

(@  The field sampler is personally responsible for the care and custody of the
samples until they are transferred or properly dispatched. As few people

as possible should handle the samples.
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(b) All bottles will be labeled with sample numbers and respective sampling

locations and/or sampling intervals.

(c) Sample labels are to be completed for each sample using waterproof ink
unless prohibited by weather conditions. For example, a logbook notation
would explain that a pencil was used to fill out the sample tag because the

ballpoint pen would not function in freezing weather.

(d) The OSC will review all field activities to determine whether proper
custody procedures were followed during the field work and decide if
additional samples are required as a result of improper field sampling

procedures.

5.1.2 Field Logbooks/Documentation

The field logbook(s) will provide the means of recording data collecting activities
performed. As such, entries will be described in as much detail as possible so that persons

going to the site could re-construct a particular situation without reliance on memory.

Field logbooks will be bound, field survey books or notebooks. Logbooks will be
assigned to field personnel, but will be stored in the document control center when not in use.

Each logbook will be identified by the project-specific document number.

The title page of each logbook will contain the following:

. Person to whom the logbook is assigned.

° Logbook number,

. Project name.
| Project start date.
o End date.
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Entries into the logbook will contain a variety of information including the date, start

time, weather, names of all sampling team members present, level of personal protection being
used, and the signature of the person making the entry will be entered. The names of visitors
to the site, field sampling or investigation team personnel, and the purpose of their visit will also

be recorded in the field logbook.

Measurements made and samples collected will be recorded. All entries will be made
in ink and no erasures will be made. If an incorrect entry is made, the information will be
crossed out with a single strike mark. Whenever a sample is collected, or a measurement is
made, a detailed description of the location of the station, which may include compass and
distance measurements (if necessary or not obvious), shall be recorded. The number of the
photographs taken of the station, if any, will also be noted. All equipment used to make

measurements will be identified, along with the date of calibration.

Samples will be collected following the sampling procedures documented in the SAP.
The equipment used to collect samples will be noted, along with the time of sampling, sample
description, depth at which the sample was collected, and volume and number of containers.
Sample identification numbers will be assigned prior to sample collection. Field duplicate
samples, which will receive separate sample identification numbers, will be noted under sample

description.

5.1.3 Transfer of Custody and Shipment Procedures

(@) Samples are accompanied by a properly completed chain-of-custody form.
The sample numbers and locations will be listed on the chain-of-custody
form. When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the
record. This record documents transfer of the custody of the samples
from the sampler to another person, to a mobile laboratory, to the

permanent laboratory, or to/from a secure storage area.
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(b)

(c)

(d)

G

Samples will be properly packaged for shipment and dispatched to the
appropriate laboratory for analyses, with a signed custody record enclosed
with each shipment. Shipping containers will be secured with strapping
tape and custody seals for shipment to the laboratory. The preferred
procedure includes the use of a custody seal attached to the front right and
back left of the cooler. The custody seals are covered with clear plastic
tape. The cooler is strapped shut with strapping tape in at least two

locations.

Whenever samples are co-located with a source or government agency, a
separate sample receipt is prepared for those samples and marked to
indicate with whom the samples are being co-located. The person
relinquishing the samples to the facility or agency should request the
representatives  signature acknowledging sample receipt. If the
representative is unavailable or refuses, this is noted in the "Received By"

space.

All shipments will be accompanied by the chain-of-custody record that
identifies the contents of the shipping container. The original record will
accompany the shipment, and the pink and yellow copies will be retained

by the sampler for returning to the sampling office.

If the samples are sent by common carrier, a bill of lading should be used.
Receipts of bills of ladin